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This study examined sediment dynamic processes within several different 
environments, including estuary, sandwave region and vegetated intertidal flats. The 
primary scientific goals are: 1) the signal transfer of suspended sediments from river 
to estuary; 2) the unique sand waves within the Taiwan Bank and their migration 
patterns; and 3) the influence of vegetation canopies on the boundary layer 
hydrodynamics of intertidal flat. 
 
In order to achieve the first goal, long-term suspended sediment concentration data 
were collected in river and estuary. In addition, boat work was undertaken to 
investigate the in situ processes of suspended sediments between river and estuary. 
Jiulongjiang Estuary was selected to be the study area. The main results are 1) the 
North Brook showed a significant linear relationship between suspended sediment 
concentration and discharge, whilst the West Brook did not show the same pattern. 
This difference was associated with different human impacts on these two brooks. 
The West Brook was significantly affected by human activities whilst the North 
Brook appeared to be a more natural system with considerable capability of buffer. 2) 
Quasi-synchronizing method was used to extract the relationship between the North 
Brook sediment input, West Brook sediment input and the suspended sediments in the 
estuarine area. The statistical analysis showed that at a confident level of 95%, the 
suspended sediments in estuarine area were mainly affected by the input from the 
West Brook, but not the North Brook. This result inferred that the linear signal of 
suspended sediments of the North Brook was unable to transfer as far as the 
non-linear signal from the West Brook. 
 
The study on geometry and migration of the sandwave region was based upon the 
results of remote sensing image analysis, combined with an extensive literature 
review on the worldwide sandwave studies. The aim of this study is to examine 













mechanism. The literature review revealed that the sandwaves within the Taiwan 
Bank is the highest sandwaves in the world, as reported so far. The comparison 
suggested that the patterns of sandwave migration were different from those reported 
by previous studies. The migration of sandwaves within the Taiwan Bank showed 
several unique patterns: 1) the migration direction of sandwaves appeared to be 
parallel to their crest lines whilst the previous studies showed a perpendicular pattern; 
2)the migration direction of sandwaves appeared to be perpendicular to the direction 
of residual currents whilst the previous studies showed a same direction between 
these two; and 3) from a long-term point of view, the migration rate of sandwaves 
within the Taiwan Strait was low and this suggested a stable and mature sandwave 
system in Taiwan Bank. According to the results above, it is proposed that the 
mechanism controlling the migration of sandwaves within the Taiwan Bank is likely 
to be waves rather than currents. 
 
In order to examine the influences of canopies of different vegetations on the 
boundary layer dynamics of tidal flats, two sites (Ximen Island and Yunxiao) were 
selected for in situ measurements and observation. The geometric and biomass 
measurements on Spartina grasses and mangrove plants were undertaken. An 
ADV(Acoustic Doppler Velocimeter) was mounted on a self-controlled sliding 
machine to observe the 3D currents within the boundary layer. The results are: 1) the 
biomass of Spartina grasses decreased exponentially with height and this indicated a 
decreasing influence of grass canopies on the boundary layer. 2) The canopies of 
mangrove plants kept a distance from the bed and this resulted in an influence on the 
upper part of the boundary layer. With an increase in distance to the canopies, the 
current velocity increase at the lower part of the boundary layer. 3) The observation 
suggested a different pattern of mangrove plants on the hydrodynamics of intertidal 
flats and this pattern was different from the previous studies on the canopies of 
Spartina grasses. 
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 ,干流河长285 km ,西溪流域面
积3 964 km
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